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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the applicant for a 
patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), 
by another filed in the United States before the invention by the applicant for patent or (2) a 
patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty 
defined in section 351(a) shall have the effects for purposes of this subsection of an application 
filed in the United States only if the international application designated the United States and 
was published under Article 21(2) of such treaty in the English language. 

Claims 47-51, 56-58, 60, 61, 75 and 77-79 are rejected under 35 U.S.C. 102(a) as being 
anticipated by International Application Publication W09936948 A1 to Adams et al. 

Regarding Claim 47, Adams et al. teach a method for fabricating a microelectromechanical 
(MEMS) apparatus comprising: forming first trenches on a first side of a substrate (Page 15, Lines 18- 
22), forming a layer of dielectric material on the first side of the substrate, and filling the first trenches with 
the dielectric material to provide electrical isolation (Page 16, Lines 11-19), patterning a masking layer on 
a second side of the substrate that is opposite to the first side of the substrate (Page 17, Lines 1- 
10), forming vias on the first side of the substrate (reads on at least Page 15, Lines 18-22 or Page 18, 
Lines 13-19), metallizing the first side of the substrate (Page 19, Lines 13-19) forming second trenches on 
the first side of the substrate to define structures (Page 18, Lines 10-16), deeply etching the second side 
of the substrate to form blades (Page 17, Line 20 - Page 18 Line 1), and etching to release the structures 
(Page 18, Lines 3-12). 

Regarding Claim 48, Adams et al. teach attaching a protective structure to the second side of the 
substrate prior to etching. (Page 17, Lines 1-10) 
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Regarding Claim 49, Adams et al. teach that the substrate is a silicon wafer. (Page 12, Lines 1-5) 
Regarding Claim 50, Adams et al. teach attaching a protective lid to the first side. (Page 15, Lines 

5-9) 

Regarding Claim 51, Adams et al. teach that the dielectric is silicon dioxide (Page 16, Lines 11- 

13) 

Regarding Claim 56, Adams et al. teach a method for fabricating a microelectromechanical 
apparatus, comprising: patterning a masking layer on a second side of a substrate having a second side 
that is opposite to a first side of the substrate (Page 17, Lines 1-10), deeply etching the second side of 
the substrate to form blades (Page 17, Line 20- Page 18 Line 1), attaching a protective structure to the 
second side of the substrate (Page 17, Lines 1-10), forming first trenches on the first side of the substrate 
(Page 15, Lines 18-22), forming a layer of dielectric material on the first side of the substrate and filling 
the first trenches with the dielectric material to provide electrical isolation (Page 16, Lines 1 1-19), forming 
vias on the first side of the substrate (reads on at least Page 15, Lines 18-22 or Page 18, Lines 13-19), 
metallizing the first side of the substrate, forming second trenches on the first side of the substrate to 
define structures (Page 18, Lines 10-16), etching to release the structures (Page 18, Lines 3-12). 

Regarding Claim 57 Adams et al. teach that the substrate is a silicon wafer. (Page 12, Lines 1-5) 
Regarding Claim 58, Adams et al. teach attaching a protective lid to the first side. (Page 15, Lines 

5-9) 

Regarding Claim 60, Adams et al. teach that the protective structure has a recess facing the 
second side of the substrate (See Figure 5) 

Regarding Claim 61, Adams et al. teach that the dielectric is silicon dioxide (Page 16, Lines 11- 

13) 

Regarding Claim 75, Adams et al. teach patterning a masking layer on a second side of the 
substrate that is opposite to a first side of the substrate (Page 17, Lines 1-10), attaching spacer substrate 
(photoresist) to the second side of the substrate (Page 17, Lines 3-10) forming first trenches on the first 
side of the substrate (Page 15, Lines 18-22), forming a layer of dielectric material on the first side of the 
substrate and filling the first trenches with the dielectric material to provide electrical isolation (Page 16, 
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Lines 1 1-19), forming vias on the first side of the substrate (reads on at least Page 15, Lines 18-22 or 
Page 18, Lines 13-19), metallizing the first side of the substrate (Page 19, Lines 13-19), forming second 
trenches (Page 18, Lines 10-16) on the first side of the substrate to define structures, etching an opening 
through the spacer substrate to expose the masking layer on the second side of the substrate (Page 17, 
Lines 1-12), deeply etching the second side of the substrate to form blades (Page 17, Line 20 - Page 18 
Line 1), and etching to release the structures (Page 18, Lines 3-12). 

Regarding Claim 77, Adams et al. teach that the substrate is a silicon wafer. (Page 12, Lines 1-5) 
Regarding Claim 78, Adams et al. teach attaching a protective lid to the first side. (Page 15, Lines 

5-9) 

Regarding Claim 79, Adams et al. teach that the dielectric is silicon dioxide (Page 16, Lines 11- 

13) 

Claims 47-51, 56-58, 60, 61, 75 and 77-79 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Patent 6,074,890 to Yao et al. 

Regarding Claim 47, Yao et al. teaches a method for fabricating a microelectromechanical 
(MEMS) apparatus comprising: forming trenches on a first side of a substrate (Figure 4a), forming a layer 
of dielectric material on the first side of a substrate and filling trenches with the dielectric material 
(Figures 4b and 4c), patterning a masking layer (fourth mask) on a second side of the SOI substrate that 
is opposite to the first side of the substrate (Col. 5, Lines 55-58), forming vias on the first side of the SOI 
substrate that extend through a buried oxide layer (figure 4c), metallizing the first side of the SOI 
substrate (Col. 5, Lines 64-67), forming trenches on the first side of the substrate to define structures 
(Figure 5a), deeply etching the second side of the SOI substrate to form blades, and etching to release 
the structures (Col. 5, Lines 55-60). 

Regarding Claims 48 and 56, Yao et al. further teaches the additional step of attaching a 
protective structure (oxide mask) to the second side of the substrate. (Col. 5, Lines 34-35) 
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Regarding Claim 75, Yao et al. teaches the additional steps of attaching a spacer member (fourth 
mask) to the second side of the substrate and etching an opening (patterning) to expose the masking 
layer (oxide layer) 

Regarding Claims 51 , 61 , and 79, Yao et al. teach that the dielectric is silicon dioxide. (Col. 5, 
Lines 38-42) 

Regarding Claims 49, 57 and 77, Yao et al. teach that the substrate is a silicon wafer. (Col. 5, 
Lines 13-17) 

Regarding Claims 50, 58 and 78, Yao et al. teaches attaching a protective lid (first mask) to the 
first side. (Col. 5, Lines 23-38) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 

35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 

owned at the time any inventions covered therein were made absent any evidence to the contrary. 

Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 

each claim that was not commonly owned at the time a later invention was made in order for the 

examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior 

art under 35 U.S.C. 103(a). 

Claims 52, 53, 62, 63, 80 and 81 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over International Application Publication W09936948 A1 to Adams et al. in view of U.S. Patent 
5,719,073 to Shaw et al. 
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As applied above, Adams et al. teach the method of the invention substantially as claimed, but do 
not teach depositing a second metal layer or forming a passivation layer on the first side of the substrate 
after metallizing. 

Shaw et al. teach a method of forming an accelerometer comprising: forming metalized trenches 
in a silicon substrate, forming a second metal layer (Col. 18, Line 33- Col 20, Line 6) and forming a 
passivation layer on the first side of the substrate after metallizing (Col. 6, Lines 59-62). 

It would have been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to use the additional metal layer or passivaton layers as recited in Shaw et al. in order to suitably 
process the MEMS substrate to form an suspended MEMS structure such as an accelerometer in the 
well-known manner. 

Claims 54, 55, 64, 65, 82 and 83 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over International Application Publication W09936948 A1 to Adams et al. in view of U.S. Patent 
5,591,679 to Jakobsen et al. 

As applied above, Adams et al. teach the method of the invention substantially as claimed, but do 
not teach bonding a protective layer of glass to the second side of the MEMS device substrate. 

Jakobsen et al. teach that it is conventional in the art of MEMS processing to seal sensor devices 
by attaching a glass or silicon wafer lid to form a sealed MEMS device such as a pressure sensor. (Col. 
7, Lines 20-27) 

It would have been obvious to one of ordinary skill in the art at the time of invention to use a glass 
or silicon wafer lid to seal the MEMS device and provide suitable protection for the device. 

Claims 52, 53, 62, 63, 66-72, 80, 81 and 119 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 6,074,890 to Yao et al. in view of U.S. Patent 5,719,073 to Shaw et al. 

Regarding Claim 66, Yao et al. teaches a method for fabricating a microelectromechanical 
(MEMS) apparatus comprising: forming a layer of dielectric material on the first side of a SOI (silicon-on- 
insulator) substrate (Col. 5, Lines 34-35), patterning a masking layer on a second side of the SOI 
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substrate that is opposite to the first side of the SOI substrate (Col. 5, Lines 55-58), forming vias on the 
first side of the SOI substrate that extend through a buried oxide layer (Figure 4c), metallizing the first 
side of the SOI substrate (Col. 5, Lines 64-67), forming trenches on the first side of the SOI substrate to 
define structures (Figure 4a), deeply etching the second side of the SOI substrate to form blades, and 
etching to release the structures (Col. 5, Lines 55-60). 

Yao et al. do not teach forming a passivation layer on the first side of the substrate after 
metallizing. 

Shaw et al. teach a method of forming an accelerometer comprising: forming metalized trenches 
in a silicon substrate, and forming a passivation layer on the first side of the substrate after metallizing 
(Col. 6, Lines 59-62). 

It would have been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to use the additional passivaton layer as recited in Shaw et al. in order to prevent shorting between 
moving structures as recited in Shaw et al. 

Regarding Claim 67, Yao et al. teaches attaching a protective structure (fourth mask) to the 
second side of the SOI substrate prior to etching to release the structures. (Col. 5, Lines 32-33) 

Regarding Claim 68, Yao et al. teaches using a SOI wafer. (Col. 3, Lines 15-20) 

Regarding Claim 69, Shaw et al. teaches attaching a protective lid to the first side of the SOI 
substrate. (Col. 6, Lines 59-62) 

Regarding Claim 70, Yao et al. teaches the dielectric material is silicon dioxide. (Col. 5, Lines 33- 

36) 

Regarding Claim 71, Yao et al. does not teach depositing a second metal layer after metallizing. 
Shaw et al. teaches depositing a second metal layer on the after metallizing (Col. 18, Line 33- Col 20, 
Line 6). 

It would have been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to use the additional metal layer as recited in Shaw et al. in order to suitably process the MEMS 
substrate to form a completed MEMS structure in the well-known manner. 

Regarding Claim 72, Yao et al. teaches etching to the buried oxide layer. (Figure 4d) 
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Regarding Claims 52, 62, and 80, as applied above to claims 47-51, 56- 61, 75 and 77-79, Yao et 
al teach the method of the invention substantially as claimed, but do not teach forming a second metal 
layer on the first side of the substrate after metallizing. 

Shaw et al. teach a method of forming an accelerometer comprising: forming metalized trenches 
in a silicon substrate, and forming a second metal layer on the first side of the substrate after metallizing 
(Col. 18, Line 33- Col 20, Line 6). 

It would have been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to use the additional metal layer as recited in Shaw et al. in order to increase the mass of the 
suspended-beam MEMS device as recited in Shaw et al. 

Regarding Claims 53, 63 and 81, as applied above to claims 47-51, 56- 61, 75 and 77-79, Yao et 
al teach the method of the invention substantially as claimed, but do not teach forming a passivation layer 
on the first side of the substrate after metallizing. 

Shaw et al. teach a method of forming an accelerometer comprising: forming metalized trenches 
in a silicon substrate, and forming a passivation layer on the first side of the substrate after metallizing 
(Col. 6, Lines 59-62). 

It would have been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to use the additional passivation layer as recited in Shaw et al. in order to prevent shorting between 
moving structures as recited in Shaw et al. 

Regarding Claim 119, Yao et al. teaches a method for fabricating a microelectromechanical 
(MEMS) apparatus comprising: forming a layer of dielectric material on the first side of a SOI (silicon-on- 
insulator) substrate (Col. 5, Lines 34-35), patterning a masking layer on a second side of the SOI 
substrate that is opposite to the first side of the SOI substrate and filling the trenches with the dielectric 
(Col. 5, Lines 55-58 and Figures 4a-4c), forming vias on the first side of the SOI substrate that extend 
through a buried oxide layer (Figure 4c), metallizing the first side of the SOI substrate (Col. 5, Lines 64- 
67), forming trenches on the first side of the SOI substrate to define structures (Figure 4a), deeply etching 
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the second side of the SOI substrate to form blades, and etching to release the structures (Col. 5, Lines 
55-60). Yao et al. teaches attaching a protective lid (first mask) to the first side. (Col. 5, Lines 23-38) 

Yao et al. do not teach forming a second metal layer on the first side of the substrate after 
metallizing. 

Shaw et al. teach a method of forming an accelerometer comprising: forming metalized trenches 
in a silicon substrate, and forming a second metal layer on the first side of the substrate after metallizing 
(Col. 18, Line 33- Col 20, Line 6). 

It would have been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to use the additional metal layer as recited in Shaw et al. in order to increase the mass of the 
suspended-beam MEMS device as recited in Shaw et al. 

Claims 55, 65 and 83 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,074,890 to Yao et al. in view of U.S. Patent 5,591,679 to Jakobsen et al. 

As applied above, Yao et al. teach the method of the invention substantially as claimed, but do 
not teach bonding a protective layer of glass or silicon to the second side of the MEMS device substrate. 

Jakobsen et al. teach that it is conventional in the art of MEMS processing to seal sensor devices 
by attaching a glass or silicon wafer lid to form a sealed MEMS device such as a pressure sensor. (Col. 
7, Lines 20-27) 

It would have been obvious to one of ordinary skill in the art at the time of invention to use a glass 
or silicon wafer lid to seal the MEMS device and provide suitable protection for the device. 

Claims 59 is rejected under 35 U.S.C, 103(a) as being unpatentable over U.S. Patent 
6,074,890 to Yao et al. in view of U.S. Patent 6,030,887 to Desai et al. 

As applied above to claims 47-51, 56- 61, 75 and 77-79, Yao et al teach the method of the 
invention substantially as claimed, but do not teach thinning the substrate prior to forming trenches. 
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However, it is known in the art of MEMS fabrication to thin a wafer prior to forming devices in 
order to provide a wafer having suitable thickness for the device. For example, Desai et al. teaches 
thinning a substrate wafer in order to provide suitable thickness to a MEMS device. (Col. 7, Lines 63-66) 

It would have been obvious to one of ordinary skill in the art at the time of invention to use a 
suitably thinned wafer substrate in order to provide a stock material having thickness suited to MEMS 
fabrication. 

Claims 74 and 118 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,074,890 to Yao et al. in view of U.S. Patent 5,719,073 to Shaw et al. and in further view of 
U.S. Patent 5,591,679 to Jakobsen et al. 

As applied above, Yao et al. in view of Shaw teach the method of the invention substantially as 
claimed, but do not teach bonding a protective layer of glass or silicon to the second side of the MEMS 
device substrate. 

Jakobsen et al. teach that it is conventional in the art of MEMS processing to seal sensor devices 
by attaching a glass or silicon wafer lid to form a sealed MEMS device such as a pressure sensor. (Col. 
7, Lines 20-27) 

It would have been obvious to one of ordinary skill in the art at the time of invention to use a glass 
or silicon wafer lid to seal the MEMS device and provide suitable protection for the device. 

Claims 54, 64, and 82 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,074,890 to Yao et al. in view of U.S. Patent 5,719,073 to Shaw et al and in view of U.S. 
Patent 6,428,713 to Christenson et al. 

As applied above to claims 47-51, 56-58, 60, 61, 75 and 77-79, Yao et al. teaches the method of 
the invention substantially as claimed, but do not teach bonding a base wafer to the second surface 
before etching to release the structures. 

Christenson et al. teach bonding a base wafer to a second surface before etching to release 
MEMS structures. (Col. 8, Line 62- Col. 10, Line 59) 
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It would have been obvious to one of ordinary skill in the art at the time of invention to bond a 
base wafer to the substrate of Yao et al. in order to provide support for the substrate during front-side 
processing and to take advantage of the etching technique of Christenson that prevents sticking between 
projections of the MEMS device. (Col. 12, Lines 37-48) 

Claims 73, and 116 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,074,890 to Yao et al. in view of U.S. Patent 5,719,073 to Shaw et al and in view of U.S. 
Patent 6,428,713 to Christenson et al. 

As applied above to claims 47-51, 56-58, 60, 61, 75 and 77-79, Yao et al. in view of Shaw et al. 
teaches the method of the invention substantially as claimed, but do not teach bonding a base wafer to 
the second surface before etching to release the structures. 

Christenson et al. teach bonding a base wafer to a second surface before etching to release 
MEMS structures. (Col. 8, Line 62- Col. 10, Line 59) 

It would have been obvious to one of ordinary skill in the art at the time of invention to bond a 
base wafer to the substrate of Yao et al. in order to provide support for the substrate during front-side 
processing and to take advantage of the etching technique of Christenson that prevents sticking between 
projections of the MEMS device. (Col. 12, Lines 37-48) 

Claim 117 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
6,074,890 to Yao et al. in view of U.S. Patent 5,719,073 to Shaw et al and U.S. Patent 6,030,887 to 
Desai et al. and in further view of U.S. Patent 6,428,713 to Christenson et al. 

As applied above to claims 47-51 , 56-58, 60, 61 , 75 and 77-79, Yao et al. in view of Shaw et al. 
teaches the method of the invention substantially as claimed, but do not teach thinning the substrate or 
bonding a base wafer to the second surface before etching to release the structures. 

However, it is known in the art of MEMS fabrication to thin a wafer prior to forming devices in 
order to provide a wafer having suitable thickness for the device. For example, Desai et al. teaches 
thinning a substrate wafer in order to provide suitable thickness to a MEMS device. (Col. 7, Lines 63-66) 
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It would have been obvious to one of ordinary skill in the art at the time of invention to use a 
suitably thinned wafer substrate in order to provide a stock material having thickness suited to MEMS 
fabrication. 

Christenson et al. teach bonding a base wafer to a second surface before etching to release 
MEMS structures. (Col. 8, Line 62- Col. 10, Line 59) 

It would have been obvious to one of ordinary skill in the art at the time of invention to bond a 
base wafer to the substrate of Yao et al. in order to provide support for the substrate during front-side 
processing and to take advantage of the etching technique of Christenson that prevents sticking between 
projections of the MEMS device. (Col. 12, Lines 37-48) 



Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Roberts Culbert whose telephone number is (571) 272-1433. The examiner can normally 
be reached on Monday-Friday (8:30-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Parviz Hassanzadeh can be reached on (571) 272-1435. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 
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